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B*. inveuticn reX^t^t^a process for the preparation 
Cf substances ^ resemble naturally-occurring humus, 
an. .ore particularly, to a -process Tor the preparation of 
substances -uaeful - cation agents and fertilisers. 

The substances obtained by the proceases of the 
present invention contain large amounts of * material which 
possesses chemical properties similar to those o;C naturally- 
occurring humus; it is soluble in arsons alkaline solu- 
tions and is in general insoluble In water and aqueous acid 
solutions, . 

.he term "soluble humus" is used in the specification ■ 
«i claims i* reference to the product, of the processes of 
the invention, it refers to that portion which readies 
naturally-occurring humus. 

So-called soluble humus, comprising numi. acid, 
hymatomelanic acid, fulvic acid, etc., is outstanding ft. - 
mowing plants. Moreover, it has recently been reported 
that the constituents of eoluble humus can be used outside 
agriculture, 

' . However, manufacture of such substances is very 
difficult because soluble humus must be very cheap for it 
to be practical J, agriculture, and the composition and 
chemistry of such substances have not aiwaye been made 
clear- 

It has been already proposed to manufacture humic 
acid by treating a saccharide with a mineral acid at a 
temperature above about 2 5 0°C to yield humiae, the said 
_ 2 _ 421.4 5 0. 



hurcine teing mixed with ciL^1$c' 6 eo 
humic acid.. 



da and oxidised ta form 
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oporation, DU et be carried out at temperatures above 



250°C. 



Therefore, it i3 „ 0 , jwst of ^ present 

to a new an, toprovedprocesa , or the preparation 

of soluble humus-containing substances. 

1,16 PreSent ™tion relates to a new 
process f0r the prep9ratl01J of soluWe humUB _ contai3iiiig 

SUbStan °- ea ^ * Prepare 30l ub le humus directly by 
reaction of a saccharide an, a ^eral acid at a temper- 

^ 10W6r *»°° is far lower than that 

of tb, prior ext. The re5Ulting soluble hufflUS-cont 

•Mm. ia useful f w ^ Prepaaration ^ fc f 
- oontai^ a large ^ Qf ^ ^ ^ ^ 

-li.ar is ertreaely usefua ^ for 
KIM. Tl« present invention proves a process ^ rty 
such a fertile cau be prepare cheap products 

SUCh ^ ^ouaarxy alcoholic Mentation' 

spent ai.uar, ^ ee n E ral aore siB1 p ly ^ cheaply , ^ 

^ Pr ° PertieS ' * conventions! 
fertilizers. In particular, ^ f erneatatl on ^ _ 

»ors to general contain various plant nutrients <nl 

saccharides which 0aa ba incorporated into the fertiliser 

of the present invention without loss. However it is 

Possible to use Aerials other than fe^ntaiion spent 



According 'to the present 'invention, ther fore,, 
there is provided a process for the preparation of a 
soluble humus-containing substance in v/hioh an aqueous 
mixture comprising a saccharide-containing material and 
a mineral acid, the proportion of acid in the said mixture 
being 20 to 40% by weight calculated on ^ighx of acid 
plus water; is heated to a temperature of from 100-300 G, 
whereby a dehydrated material comprising soluble humus is 
obtained as a precipitate. The reaction may for example 
conveniently be effected for a period of 1 to 4 hours. 
The dehydration is preferably carried out in a closed 
vessel* 

Suitable saccharide-contalJiiiig materials for use 
in the proicess according to the present invention include 
for example the following: 

mono-eaccharides, oligosaccharides such as grape 
sugar, fruit sugar, galactose, pentose, arabinose, 
sugar caneB, starch, staxoh lees, cellulose, 
pentosans, waste molasses, fermentation spent 
liquors, beats, heart pressed pulp, wheats, soy- 
beans, soybean oil. lees, rapeseeds, rapeseeds oil 
lees, and the like* 

However, to provide a simple and cheap process, it 
is advantageous to utilise cheap spent liquors obtained 
from fermentation works. 

Suitable acids in the process according to the in- 
vention include phosphoric acid, sulphuric acid, hydro- 

- ' 421.4 5 0 
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•tnereof . The amount of mineral 



chloric acid and mixtures ti 
acid depends .upon operating conditions, e.g.,. type of raw 
material; when sulphuric acid is used, the ratio of 
saccharide-cchtaining material to sulphuric acid is pre- 
ferably not greater than about 3:1, but better results 
can generally, be achieved with a ratio of about 1:1. 

An excessive amount of mineral acid oust be avoided, 
since it can give rise to increased amounts of insoluble 
humine, disadvantageous^ produced from soluble humus by 
dehydration by the mineral acid. 

Referring to the undergoing Table 1, which shows 
reaction temperaturee, it i3 preferred to carry out 
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can extend 
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The -efe 
washed with 
radicals of 
wards dried 
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similar to t 
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the .dehydration o£ saccharide-containing material with 
a mineral acid in a dosed vessel at a temperature of 
between 200 - 100°C. Better results can be obtain©* at 
150 Q C for 1-4 hours. 

The range covering suitable reaction temperatures 
can extend considerably when materials containing 
relatively small amounts of saccharides are utilized* 
For example,, when fermentation spent liquors are 
utilised, the preferred range of reaction temperatures 
covars 100 - 150 O C. 

as far as the utilization of sulphuric acid is 

AnsfJt/i Ajsfr* 

concerned, it ±s preferred to- concentrate dilute/ 
~7^A^f . find k 

^^a torioio such as waste molasses^ fermentation spent. 

liquors to 40 - 50% concentration calculated by weight 
of sol'id contents. 

The. -eteteaiftod- precipitate^ is filtered and then is 
washed with hot water to remove acid radicals such as 
radicals of sulphuric acid. The precipitate is after- 
wards dried, to obtain a soluble humus-containing 
substance according to the present invention* 

The obtained precipitate^ is not soluble in water, 
but at, least is partly soluble in alkaline FTPlvant— 
^ Tho soluble humuc in -t ho rocultant solution is 
precipitated by the addition of/acid^ The precipitate 
obtained by filtering the said ■ roou l uont solution shows 
a golden colour and possesses chemical properties 
similar to those of natural soluble humus- Furthermore, 

1 42^450 
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/ the oo a. d ' ' gro ct ufe fe possesses a remarkable base exchange 
capacity, which J^srt - bo - obGorvod - ac one of the distinguish- 
ing features of soluble huimiB^- includi^ humic acxd from. 
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Properties of the soluble humus-c ontaining 
substances according to the present invention can vary 
according to the variation of operation conditions such 
as the types of the mineral acid, dehydration temperat- 
ures and so on, 

£he following Table 1 shows the results of 
various chemical tests including the humus test by 
Simon' a method* 

The tests were carried out for a composition 
resulting from the treatment of 100 parts of grape 
sugar or glucose with 300 parts of. sulfuric acid having 
,ji concentration of 20, 50 or 40£ at temperatures of 
120, 140, 160 and 200°C for 4 hours in a closed vessel. 
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Chemical properties o£ soluble humus- containing substances 
obtained by. the treatment of glucose With sulphuric acid; 
(1) 



(a) 


(b) 


(0) 


*d) 


humus analysis by Simon's 




(1) 


















(*> 


(£) 


Cg] 


(h> 


(JO 






120 


56.9 


76.9 


45.9 


2l.O 


12. O 


33. O 


43 


20 


140 


57.2 


79.8 


37,0 


20.1 


23.7 


43.8 


66 




160 


58*9 


79.7 


38.2 


22.7 


ie.a 


41.5 


52 




200 


61.1 


75.1 


54. 0 


13.1 




21.1 


41 




120 


61.6 


81.2 


36.2 


12.1 


33. O 


45.1 


97 


30 


140 


61.9 


83.8 


37.2 


10.2 


36.4 


46. 6 


HO 




160 


62.3 


84*3 


37.7 


10.0 


36.6 


46.6 


111 




2O0 


64. e 


69.5 


38*5 


15*9 


15.1 


31.0 


41 




120 


60.5 


79.9 


37*6 


17.6 


24.7 


42.3 


79 




140 


62.0 


60.2 


34.7 


15.6 


29*9 


45.5 


93 


160 


64.1 


82.5 


36.0 


14.6 


31.1 


45.7 


105 




200 


65.2 


61.1 


55.1 




6.0 


6*0 


io 



RemarTcsi - 

(a) concentration of sulphuric acid {%) 

(b) reaction temperature (°C) 
Cc) carbon in total (%) 

(d) humus analysis by Simon's method (exhausted amount of 
lS/lO KMnO^ in ml per 30 ml of WaF extraction solution) 

(e) soluble humus 

(f) fulvic acid 

(g) rotten substances 

(h) humic- acid • 
(10 precipitates 

(1) base exchange capacity (m.eq./lOO g.) 

10 42145 0 
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(2) 



(d) humus analysis toy Simon's methoa 
(a) ... Cb) __ — — — 

(e) (f) lg) (h) 00 





X2o 


547. 5 


165.5 


256* D 


1 ?5 5 

i £r -> • -* 


382. O — 




140 


589.9 


163. 4 


286. 8 




421.5 


20 


160 


. 648.3 


186.5 


.SOU, z 


131 ♦ 6 


- 481* 6 




200 


601.9 


159.5 


313.3 


129.1 


442.4 




120 


699.8 


178.7 


382.6 


13Q.5 


521.1 




140 


839.5 


168.5 


39B.9 


201.1 


600. O 




160 


788.7 


187.6 


4D5.6 


195.5 


601.1 




200 


* 505.1 


160. O 


243*9 


101.1 


345 




120 


659.3 


183,7 


295.7 


179.9 


475.6 




140 


676.1 


184.4 


312.9 


180.8 


493.7 


40 


160 


731.9 


189.5 


352.3 


190.1 


542.4 




200 


472.5 


159 


216 


.97.5 


313.5 



(a) concentration of sulphuric acid (50 

(b) reaction temperature (°C) 

(d) numus analysis by Stoon'a method (exhaled amount of 
N/iO KMn0 4 in ml par 30 ml of SaOH extraction solution) 

(e) soluble Immtis 
(£) fulvic acid 

(a) rotten substances 
(h) numic acid 
Ik) precipitates 

11 421^5 0 
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in the following Table 2, spent obtained from 

alcoholic f^tJon treats* «-« ~ rioUS reaCti ° n 
ten *erat«re* and perio* of ti.es to obtain ^ 
containing Ranees. *> ^ 5 °° ^ * 

concentrated spent liquor *ith «* solid content 
UOO parts by weight of .olid content) vas add* by a 
concentrate sulphuric acid (2O0 parts by H^) «a «. 
Seated to 100. 120. 140, 180. 210 and IK* respectively 
£or 3 hour, in a oiosed vessel to prepare soluble hnmus- 
containing substances. 



TABLE 2 



Reaction 
temperature 



Reaction times Base exchange capacity 



( o c) (hours) (^e^ogrj 



1 57 



2 



52 



lOO 

— i : ~ 59 

120 2 

' 3 , ». 

- - "" 59 



1 

2 



62 



140 

3 & 

" "I ~ 21 _ 

180 ^ _ — 

— " Z 9.7 

21Q 3 * : 

250 3 • not more than 5 

7 12 421,4 5 0 
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It is shown in the foregoing tables that soluble 

humus- containing 'substances obtained by the process 

according to the, present invention possess in general 

substantiaJ.ly^ ^c^^s^^Q JL d and- higher - yield with regard 

. _ to soluble humus such as humic aci<3, hymatomelanic acid, 

fluvic acid and the llfce and that soluble humus prepared 

from alcoholic spent liquor b at a temperature lower than 

about zocrc j^vn in general^ large base exchange /cap aojjtlo s*- 

Soluhle humus-containing attest ances prepared from 

alcoholic fermentation spent liquor at a temperature 

below 140 C C possess in general similar base exchange 

eaoacities to those q£ certain minerals such as for example 
wxt^itfMcffTufa* JfjU. evicts Zhudtte 
^aonfaBorlllionito group . TR ^ se fncte rr*n warrant th e- 

conclusion that soluble hunnis-containing substance 

^according to the present invention prepared from ferment at ion 

spent liquors possess excellent properties as cation 

absorbents. 

Soinble_humus- containing substances according to the 

present Invention, which are treated for example with 
sulphuric acid at temperatures o£ about 140 - 160°C # 
possess in general base exchange capacities of more than 
lOO nu eq^/loO g with regard to humlne, while base 
exchange capacities can decrease to less than about 5 m* 
eq\,/lOO g„ , when soluble hurau ^containing substances are 
prepared at temperatures higher than about 250°c by 
racons - o i g tho dehydration with sulfuric acid* It is 

therefore preferred to carry out the dehydration at a 
temperature between about 100 - 1S0°C for fermentation 
spent liquors. " With regard to the concentration of- 
m±neraa acid to be utilized, it is preferred to utilize 

13 *2L*1&0 
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a concentration of . about ^ ^ ^ ^ ^ 

time necessary for deration , Ba y ^ crease . as the conoen _ 
tratlon of the. mineral acid decrees. Therefore it is 
advantageous first to concentrate the spent l iq uor when 
dilute liquor is utilized for th e preparation of soluble 
humus-containing substances according to the present In- 
vention. It is preferred to. concentrate such dilute nquor 
before the acid is added to about 10-50* h y solid intent 
depend^ on operation conditions including types of ra w 
"aterials, use, of the product and the lite. However, it 
is not Preferred to concentrate the liquor to be utilised 
up to abou t 50* solids content, since no additional bene- 
&o«l results can be obtained f rom such high concentrations- 
It is found that soluble humus-containing substances 
can be achieved by the dehydration of a saccharide by 
means of a mineral acid, while various ingredients, which 
are believed to bo effective in growing plants, remain in 
the product without any remarkable change or diminution " 
and that the mineral acid utili^d for the dehydration of 
saccharides can remain without removal. Such remaining 
Mineral acid and ingredients active in growing plants can 
be utili e ed for the preparation of soluble humus-eontaining 
fertilizer. 

According to a further feature of the present invent- • 
ion, there is provided a process for the preparation of 
soluble hunn^containing fertiliser characterised by the 
*act that the dehydrated material, especially that obtained 

14 42X450 
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"by -the dehydration of fermentation spent liquor in partic- 
ular spent liquor of alcoholic fermentation, is mixed with 
a suitable material cont ain ing phosphoric acid to form a 
reaction mixture, which may" then he neutralised "by means of 
a suitable neutralising agent such as ammonia to form a 
crude product. 

Various minerals and materials useful or necessary . 
in fertilisers, for example potassium compounds, and urea, 
may be added to the neutralised product, depending upon 
the. desired properties of the end product. 

She crude product may then he concentrated and dried 
to obtain a soluble humus -cant aiding fertiliser according 
jfco the present invention. 

The detailed construction of "the process for the 
preparation of another soluble humus- containing substance, 
namely, compound fertiliser -containing a large amount of 
soluble humus p will be described in the following.- 

Properties of the dehydrated solution obtained from 
the aforesaid process are exemplified in the following 
Table 3: 
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TABUS 3 • 



M 




(b) 


(g) 


(d) 


w 


(«) 


(gl 






ICO 


1*5L4 


1.161 


1.75 


20.8 


6.24 X 10 9 


2 : 


1 


120 


1,449 


1.147 


1.63 


22.9 


3.24 X lO 9 






140 


1.384 


1,170 


1 . /b 




2 21 x lO 9 






ICO 


1.449 


1.236 


2.31 


25.5 


3.77 X 10 9 


1 ; 


1 


120 


1.384 


1.229 


2.10 


41 .2 


2.42 x lO 9 






140 


1*467 


1.265 


2.43 


32.3 


4. 68 x 10^" 






loo 


1.5Q8 


1,348 


3.4B 


33.8 


1.24 X lO 9 


1 r 


2 


ISO 


1.U9 


1.306 


2.70 


34.6 


5.66 X lO 9 






140 


1,569 


1.354 


3-27 


51. O 


5.55 X 10 9 



Remarks? 

(a) ratio of concentrated sulphuric acid to solids 

by weight 
(o) reaction temperature (°C) 
(c) density of /obtained -hum±»e- 
(a) density of filtrate 
<e) viscosity of filtrate (c.p. ) 

(f ) yield of hwniriG (54) 

(g) relative filtration resistance (nV'kg;) 

In the Table 3 r a spent liquor of alcoholic £ ermenta- 

Tru^Ad.wuJb 98% 

tion concentrated to 4©# ^lids was/ added .lay concentrated 
sulphuric acid at diff erent/ratioa in amounts and subjected 
to dehydration for 3 hours at different temperatures* 
ViJscosJLtles of th.e£&>fea±ttfea dehydrated £» <*A *MZ ' ±a**& are not 
so high that it is wt. difficult to^-feifeate the dehydrated 
/edi tion - or /crude product obtained from the neutralising 

16 4214 5 0 



159/66 

step of this invention. 

' Spent Xiquor obtained from alcoholic fermentation 
v/orks may "be first concentrated to about 4C-50# by solid. 
As stated above, Higher concentrations up to more than 50?S 
can not give any additional beneficial results . The con- 
centrated liquor is then added by a suitable mineral acid 
(e.g* sulphuric acid, hydrochloric acid, phosphoric acid; 
mixture thereof etc.) in the aforesaid amount. 

It has been found that the amount of a mineral acid 
necessary for the dehydration of a saccharide is suffic- 
ient -for the preparation of the soluble humus-containing 
fertilizer of this invention, This is "because the mineral 
acid -used in the dehydration process is not lost in the 
first stages- In other words, the amount of mineral acid 
used i in the dehydration step can be determined from the 
amount necessary to neutralise the material in the subseq- 
uent steps after phosphate has been added* Soluble 
humus -containing fertiliser can be prepared more cheaply 
by this method in a one-stage process ♦ 

The dehydration of a saccharide in spent liquor can 
be with advantage achieved. in a closed vessel in the same 
manner as described above. 

The dehydrated material obtained may then be mixed 
with la suitable amount of phosphate-containing materials , 
such ,as for example apatite, calcitna phosphate, calcium 
biphosphate, superphosphate triple superphosphate and the 
lilcew ..Desirably any suitable material such as potassiwn 

17 421,45 0 
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chloride;, potass turn sulphate, urea ana xne JjJte-caivbe 
added to, nake up a desired composition in accordance v/ith 
that of the utilized spent liquor. 

Itj must be noted that spent liquors obtained from 
alcoholic fermentation vrorks possess!:* general a consider- 
able amount of potassium content apart from other elements 
so that it is in general not necessary to add potassium- 
containing substances to the dehydrated material obtained 
from the i alcoholic fermentation spent liquor. 

The soluble humus-containing fertiliser prepared 
according to the present invention from fermentation spent 
liquor demonstrated outstanding high efficiency as a 
Hompound <f ertilizer, because it contains not only large 
amounts of soluble humus including humic acia but also any 
active ingredients present in the fermentation spent liquor. 

It has been found that fertilisers containing more 
than aboujt of soluble humus according to the present 
invention- are iji general much better than conventional 
fert ilia era , 

In cultivation tests utilizing the fertilizer accord- 
ing to the undergoing Example 4, it was shown that f ertil- ' 
izer whicn includes a laxge amount of soluble humus-con- 
taining substances has advantages over conventional fart- 
xlizers due to the fact that soluble bumus possesses 
excellent cationic absorption properties. 

According to the present invention, it is possible to 
incorporate more than 50* ox soluble humus with other 
compositions necessary for fertilizer uses. 

18 421.450 



• if flosirsa. 'tlie'deh^lietecl material may *e added to 
conventional fertilisers to improve them. Such improvement 
can be obtained when at least about 30* of soluble humus- 
containing substance according to tbe present invention is 
mixed with at most about 70S* of conventional fertilizer. 

However, with regard to coats of preparation end 
operational hazards, it is far better to utilise the sol- 
uble hwus-oontaming fertilizer according to the present 
invention. 

The following non-limitative examples illustrate 
the invention. 
Example 1 i 

— In a pressure vessel having the glass lining 300 
parts of 30* sulphuric acid added to 100 parts of glucose 
and we* heated to H0°0 for 3 hours under pressure to 
obtain a dehydrated material. The resulting dehydrated 
material contains soluble humus was filtered and washed . 
wi-tt hot water to remove sulphuric radicals, afterwards 
was dried to obtain 64.03 parts of soluble bumus -contain- 

ing substance. 

The yields of the obtained product was 83.6* of the 
theoretical yield, which was calculated by en assumption 
that 10 mole of water is dehydrated from 4 mole of glucose 
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Table 4 shows the results obtained from various 
chemical tests including the buraue analysis by Simon's 
method (exhausted 3 «*unt of N/lO KMn0 4 in ml per 3D ml 
©f NaF or HaClJ extraction solution). 



TABIE 4 

Extraction with 



Simon l s method 


NaT 




soluble humus 


79 


840 


fulvlc acia 


52 


,:99 


rotten substances 


4 


369 


humic acid . 


23 


374 


precipitates 


27 


741 


degree of formation of humus 


65.2 


50.5 



carbon in total (%) 59.9 . 

tease exchange capacity 

<m.e«./l00g*> 89 : 

A mixture of lOO parts of glucose with 300 p±rts of 
ZM phosphoric acid was treated in an analogous manner 
to that of Example 1 with the exception of * dehydration 
temperature of 160*C to obtain 59.4 p^rts of a solunle 
■numus- containing substance. - 

The following Table 5 shows various chemieal 
properties of the ohtainea product toy Simon's methodx 
exhausted amount of KMn0 4 in ml per 30 ml of KaF or NaOH 
extraction))- 20 421,45 0.. 
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TABIDS 



extraction with 



Simon's method 


NaT 


NaOIi 


soluble humus 


83.8 


678.X 


fulvic acid 


37.2 


1B4.4 


rotten substances 


10 # 2 


312 # 9 


humlc aeid 


36.4 




precipitates 


46,6 


497.3 


degree of formation of humus 


7a 


37 



carbon in total {%) ■ ex m .9 

base exchange capacity (m.eq./lOOg. ) no 

In an analogous manner to that of Example 1,. 
100 parts of soybean oil lees having the following compos!- 
tionjr-wa-r treated with 300 parts of 30% sulphuric acid 
at 140 0 C for 5 hours to obtain 44.5 parts of a soluble 
humus-containing substance. 1 

^ter 11.135* 

nitrogen in total 6.76# 

crude protein 42* : 25# 

direct reducing saccharides trace 

saccharides , in total. TO^VA. 

~ 21 421.4 5 0 
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The following Table 6 shows the results obtained 
from various rtwniical tests including humus tests by 
S3*ion*s method; 

Extraction with 



Simon ' s method N a F 



WaOHi 



soluble; humus ±71 

fulvic acid 15g 
rotten substances 4 
hurpjtc acid ^ 
precipitates 

degree of formation of humus 69.2 0.97 



6450 
450 
5941.5 

13 6000 . 



carbon in total {%) ffHt 
base exchange capacity (H.eq./lOOg.) 34 

^ Spent liquor obtained from alcoholic fermentation 
AibUM* mola sses having the following compositions was 
concentrated to 4094 solids*, 

solids in weight 7^0%: 
saccharides in total 11.5% 
nitrogen in total 1.8# 
phosphoric acid in total 
potassium in total 12 % 

ash in total 26 % 

If 425 leg of the said conoentrated spen t liquor 
(solids in total - 570 kg) was added by 266 kg of 

22 '421450 
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sulphuric acid and was heated to 120 C Tor 2 hours 

to obtain a soluble huuius-contai ning substance. The 

said substance was mixed with 131 k£ of 4056 in weight 

of triple superphorosphate to ootain a mixture. 

The 3aid mixture was neutralized with' 90,75. kg 

of aqueous ammonia and dried over by /' the ■ drauillatioyi 

to obtain 1,000 kg of a soluble numus- containing 

fertilizer having the effective composition shown in 

Table 7. 
A 

/ Acoording to this example j & fertiliser having 
a well balanced composition shown in the undergoing 
Table 7 can be prepared without any further addition of 
— elemental compositions ♦ /It le true ma fre — fch&t spent 
liquors obtained from alcoholic fermentation works 
include in general various off ccti-rc compositions^ for 
fertilizer uses* 

TABIlS 7 

Total nitrogen 8,53# 
ammonia nitrogen 7 .01$ 

Total phosphoric acid 5.6?£ 
W-F^Oj- (water soluble phosphoric 4*7B£ 
W-IC^O Water soluble potassium 6*84% 
water 2*0 ^ 

pH 4.5 



2.3 
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Example 5*. 

Spent liiuor of lysine fermentation having the 
following compositions *.xe coventrated to 40* solids; 
solids in weight 6-2^ 
saccharides? in "total 12.1 * 
nitrogen in total 7.91* 
ammonia nitrogen 5.07* 
phosphoric acid in total 0.50* 
potassium in. total .J' 42 * 
- /^& e 4rtSr^«^Srt spent li^or 
(solids in total - 576 kg) -was afla»n »» V" Xr *^*- 
.^ ^-ir a-" end was heated to 120°C for 6 hours to 
' obtain a soluble humus containing solution. To this 
solution there T^e added S38.S* of 35* triple super- 
phosphate end 87.6 * of potassium sulphate to form a 
^^e. ^.aia.ni^ux.wa. then neutralised^ 
36 4 leg Of aqueous ammonia and dried over *rf«*UlLLoM«i 
to obtain 1.000 leg of soluble humus-containing fertiliser 
having the effective composition sho«n in Table 8. 
The following Table 8 shows the result obtained 
from chemical analysis of this product 
TABI3S 8 

Total nitrogen 7.56* 
ammonia nigrogen 5.61* 
Total phosphoric acid 8.75* 
Water BOluble phDBphoric g 
acid. ' 
Water soluble potassium 7.46* 

Water 2 '° * 

pH . ** 5 421,4 5 0 

24 



ttHE CLAIMS DEFINING- THE iJviSl^/oiT ARE AS FOIAOV/S:- 
1 , A process for the preparation of a soluble humus- 
containing substance in which an aqueous mixture compris- 
. ing a sacohaxide-contsdning material and a mineral acid, 

• the proportion of acid in the aaia mixture being 20 to 

4C# by weight (calculated on the weight of acid plus water), 
±s heated to a temperature of from 100-200°c whereby a 

• dehydrated material comprising soluble humus ie obtained 
as a precipitate* 

TT. A process as claimed in claim 1 in which said sacc- 
harlde^containing material is a mono-, di, tri- or tetru- 
saccharide, sugar cane, starch, starch lees, cellulose, 
pentosan, waste mollasses, fermentation spent liquor, boet, 
heet pressed pulp, wheat, soybean, soybean oil lees, rape- - 
seed, or rape seed oil lees, 

3. A process as claimed iji claim 2 in which said mono- 
saccharides ontaining material is grape sugar (glucose), 

. fruit sugar fructose), galactose, pentose, or arabinoee. 

4. A process as claimed in claim 2 La which said 
saccharide-containing material is alcoholic fermentation 
spent liquor'. 

5. A process as claimed in any of the preceding claims 
in which the said mineral acid is sulphuric acid, hydxo- 

: chloric acid, phosphoric acid, or a mixture of at least 
two thereof, 

6. A process as claimed in claim 5 in which the acid is 
sulphuric acid and the ratio of saccharide-eontaining 

2 5 421,4.5 0 
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material to sulphuric acid "is not grsater than -3-1. 
7» A process as claimed In claim 6 In whioh said ratio 
is 111 f 

8. A process as claimed in any of the preceding claims 
in which, where the saccharid ©-containing material is a 
fermentation spent liquor, the dehydration is effected at 
100-150°C. 

9. A process ae claimed in any of the preceding claims 
in which a dilute aqueous solution of aaccharide-containing* 

"material is previously concentrated at 10 to 50$ solids 
by weight* 

10. A, process as claimed in claim 9 in which where the 
mineral . acid is sulphuric acid, a dilute saccharide -con- 
taining' source is previously concentrated at 40-50^ solids- 
by weight, 

11-. A process as claimed in claim 10 in which said dilute, 
sacchardie-containing source is waste molasses or ferment- 
ation spent liquor, 

12, A process as claimed in any of the preceding claims 
in which the dehydration is effected in a closed vessel, 
13 » A process as claimed in any of claims 1 to 11 where- 
after a phosphate-containing material is added to the said 
dehydrated material, 

14» A process as claimed in claim 13 in which the phos- 
phate-containing material ie apatite, calcium phosphate, 
calcium hiphosphate, calcium superphosphate, or triple 
superphosphate, or a mixture of two or more thereof, 

2 6 42J.4 5 0 
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15. A process as claimed In claim 13 or claim 14 in 
which potassium chloride, potassium sulphate , end/or urea, 
is added to the said solution. 

16.. A process as claimed in any of claims 13 to 15 
whereafter the mijrture is neutralised. 

17. A process as claimed in claim 16 J» which the neutra- 
lising agen*t is ammonia. 

18. . A process as claimed in any ol claims 13 to 17 
whereafter the mixture Is dried. 

Tgi. A process as claimed in any of the- preceding claims 
substantially as herein described, 

20;. A process as claimed in any of the preceding claims 
substantially as herein.aesirihed in any of the Examples.. 
2t. A soluble humus-containing fertilizer whenever pre- 
pared by a process as claimed in any of the preceding 
claims.'^ 

22, A fertiliser as claimed in claim 21 containing more 
than 5<# by weight of soluble humus.. 

23. A cation absorbent whenever prepared by a process 
as claimed in any of claims 1 to 12. . 

DATED ttiis 13th day of December, 1971 . 
EYOWA EAKKO KOGY0 K.K.. 
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